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Introduction
In an ongoing study of freshwater fungi in River Nile in Egypt (Abdel-Aziz & Abdel-Wahab 2010, Liu et al. 2015 , Ariyawansa et al. 2015 , Li et al. 2016 , two undescribed cheirosporous taxa were collected from submerged wood in the River Nile, Sohag, Egypt. The two new taxa are described, illustrated and compared with similar taxa in this article. Cai et al. (2008) established Cheirosporium to accommodate C. triseriale L. Cai & K.D. Hyde that is characterized by the production of sporodochial conidiomata, semi-macronematous to macronematous conidiophores that possess several distinct sterile branches, and cheiroid, smooth-walled conidia with rhexolytic secession. Corda (1836) established the genus Dictyosporium to accommodate D. elegans Corda. Species of the genus produce sporodochia and holoblastic, solitary, cheiroid conidia on micronematous conidiophores. Dictyosporium species are cosmopolitan fungi growing as saprobes on decaying plant debris in freshwater and terrestrial habitats. Conidiophores are micronematous or absent. Goh et al. (1999) reviewed the genus Dictyosporium and accepted 22 species and dichotomous keys were provided for Dictyosporium species (Goh et al. 1999 , Cai et al. 2003b , Crous et al. 2009 , Whitton et al. 2012 . The genus currently contains 48 species of which 18 have been recorded with conidial appendages . Molecular phylogenetic
Materials & Methods

Collection of the fungi
Decaying wood samples were collected from River Nile, Sohag governorate, Egypt. Samples were examined upon arrival to laboratory under stereomicroscope for fungal fruiting structures and incubated in humid plastic chambers. Wood samples were examined periodically over 3 month's incubation. Fungi were isolated, described and photographed and herbarium materials were prepared as described in Abdel-Aziz (2016) . Voucher slides and type material of the new fungi were deposited at CBS-KNAW Fungal Biodiversity Centre, Netherlands and Mae Fah Luang University culture collection (MFLUCC), Thailand and the author's culture collection. Facesoffungi and Index Fungroum numbers are registered (Jayasiri et al. 2015 , Index Fungorum 2016 .
DNA extraction, sequencing, and phylogenetic analysis
Fungi were grown on liquid media, filtered and mycelium was washed twice with sterile distilled water in centrifuge. Total genomic DNA was extracted from the obtained mycelium using Microbial DNA extraction kit (MOBIO; Mo Bio Laboratories, Carlsbad, CA, USA) according to the manufacturer's instructions. LROR and LR7 primers were used for the amplification of partial LSU ribosomal DNA (Vilgalys & Hester 1990) . Sequencing was made by Macrogen Inc., Korea using MGTM Taq-HF DNA Polymerase; cycling parameters were as follow: initial denaturation at 96°C for 3 min, 96°C for 15 s, 52°C for 45 s, 72°C for 1 min 30 s, and final elongation at 72°C for 7 min. Sequencing reactions are performed in the DNA Engine Tetrad 2 Peltier Thermal Cycler (BIO-RAD) using the ABI BigDye(R) Terminator v3.1 Cycle Sequencing Kit (Applied Biosystems), following the protocols supplied by the manufacturer. Single-pass sequencing is performed on each template using LROR and LR7 primers for LSU sequence. The fluorescentlabeled fragments were purified by the method that Applied Biosystems recommends as it removes the unincorporated terminators and dNTPs. The samples are injected to electrophoresis in an ABI 3730xl DNA Analyzer (Applied Biosystems). Sequences were assembled using Sequencher 4.2.2 (Gene Codes Corporation). Blast searches at GenBank were carried out in order to get the closest taxa to the two fungi. Alignment of the sequences was carried out using ClustalX (Thompson et al. 1997 ) and manual adjustments were carried out when necessary. Representatives of Dictyosporiaceae and Didymosphaeriaceae were included in the phylogenetic analyses, while representatives of Lentitheciaceae were used as out group (Fig. 1) . I tried to sequence the ITS rDNA of the two new fungi using different primers combination but it was not successful.
Phylogenetic analyses were carried out using PAUP* v. 4.0b10 (Swofford 2002) . Maximumlikelihood analysis (Felsenstein 1981) was performed using heuristic searches with the random stepwise addition of 100 replicates and tree bisection-reconnection (TBR) rearrangements. The optimal model of nucleotide substitution for the ML analyses was determined using hierarchical likelihood ratio tests as implemented in Modeltest 3.7 (Posada & Crandall 1998) . The model selected as the best fit for LSU rDNA dataset was TrNef+G. Maximum-parsimony (MP) trees were obtained by 100 random addition heuristic search replicates using phylogenetic packages, and 1000 bootstrap replicates were performed employing 5 random addition heuristic searches. Bayesian analyses were performed by using PAUP v. 4.0b10 (Swofford 2002) and MrBayes 3.1.2 (Huelsenbeck & Ronquist 2001 , Ronquist & Huelsenbeck 2003 . The model of evolution (SYM+G) was estimated by using MrModeltest 2.2 (Nylander 2004) . Posterior probabilities (PP) were performed by Markov Chain Monte Carlo sampling (BMCMC) in MrBayes v. 3.0b4. Five million generations were run in four chains with sampling every 100 generations, yielding 50000 trees, of which the first 12500 trees, representing the burn-in phase of the analyses, were discarded and the remaining trees used for calculating posterior probabilities (PP) in the majority rule consensus tree. Produced phylogenetic analyses were visualized using Njplot (Perrière & Gouy 1996) .
Results
Phylogenetic analyses
Large subunit rDNA dataset comprising 29 taxa of which 22 belong to Dictyosporiaceae, four to Didymosphaeriaceae, three to Lentitheciaceae (Fig. 1) . The maximum parsimony dataset consists of 500 characters with 197 characters as constant information, 234 characters as variable characters are parsimony-uninformative, and 69 characters were parsimony-informative characters. Thirteen most parsimonious trees were produced using a heuristic search with a tree length of 429 steps, a consistency index ( Saprobic on submerged wood. Sexual morph Undetermined. Asexual morph Mycelium immersed in the substrate, hyaline to yellow-brown, 2−4 μm wide, septate. Sporodochia on natural substrata superficial, compact, circular or subglobose, dark-brown, 200 μm to 1 mm diam. Conidiophores macronematous, yellow-brown to brown in color, 0-1 septate, straight or sinuate, branched or unbranched, 5-17 × 3-6 μm. Conidiogenous cells monoblastic, determinate, hyaline to yellow-brown in color, globose, subglobose to ovate in shape, thin-walled, 5-15 μm diam, mostly remain attached to the conidia (Fig. 2e) . Conidia solitary, digitate, non-complanate, clavate to ellipsoidal in frontal view, circular in vertical view (Fig. 2k, l) , 42-65 × 19-22 μm ( 55.8 × 20.4 μm, n = 50), yellow-brown to brown, consisting of 71-85 cells, individual cells are rectangular or discoid, 4−7 μm tall, 6−10 μm wide, larger in size toward the middle of the rows than cells in the upper or lower parts of the rows, arranged in 7 compact rows, 6 of which in peripheral positions and one central, each two rows are connected to large basal cell, 9-12 cells per row. Conidial secession is rhexolytic. Conidia are equipped with 2 to 5 large, globose to subglobose, balloon-like with long neck (Fig. 2h) that penetrate between outer rows and connect to the central row (Fig.  2k,l) . Conidial appendages are deciduous, hyaline, senescent appendages yellow-brown and septate (Fig. 2g) .
Culture characters − Conidia germinating on PDA within 24 h and several germ tubes produced from each conidium. Colonies 15-20 mm diam. in two weeks at 23ºC, produce white mycelium with dull yellow reverse. No conidia or sexual stages were recorded.
Material examined − EGYPT, Sohag, River Nile, on submerged decaying wood, 25 January 2015, F.A. Abdel-Aziz, MFLU 15−1513, holotype; ex-type living culture, MFLUCC 15−0753, MD6006. Fig.  g ). h Balloon-like appendage with long neck (arrowed). i,j Conidia with four lateral appendages, conidiogenous cell is arrowed in Fig. i) . k,l Vertical view of the conidia showing the six peripheral rows and one central row and lateral appendages attached to the central row. Scale bars: a = 150 μm, b-l = 10 μm.
Notes − Phylogenetic analyses of LSU rDNA placed Cheirosporium vesiculare in a monophyletic clade with C. triseriale with low statistical support (Fig. 1) . Both species form a distal clade in the newly described family, Dictyosporiaceae Boonmee & K.D. Hyde (Boonmee et al. 2016) and sister clade to the sexual species Gregarithecium Kaz. Tanaka & K. Hiray., Pseudocoleophoma Kaz. Tanaka & K. Hiray. and the asexual species Dendryphiella vinosa (Berk. & M. A. Curtis) Reisinger. Cheirosporium species produce macronematous conidiophores and typically rhexolytic secession of conidia. Cheirosporium species differ from Dictyosporium species by having macronematous conidiophores and are phylogentically distant from Dictyosporium sensu stricto clade (Fig. 1) . C. triseriale differs from C. vesiculare by having sporodochial punctiform conidiomata, complanate conidia, without appendages and conidia with 3 cell rows (Cai et al. 2008) . At morphology level, C. vesiculare is reminiscent of Dictyposporium musae Photita and D. tetraploides L. Cai & K.D. Hyde in having hyaline, lateral appendages and overlap conidial dimensions (Photita et al. 2002 , Cai et al. 2003a . However, C. vesiculare differs from the two species by having macronematous conidiophores, large hyaline conidiogenous cell, higher numbers of conidial appendages that are larger in size with long neck that penetrate through peripheral cell rows and connect to the central row and senescent appendages become yellow-brown and septate. No molecular data are available for D. musae and D. tetraploides at GenBank. Saprobic on submerged decaying fronds of Phoenix dactylifera (date palm). Sexual morph Undetermined. Asexual morph Mycelium immersed in the substrate, hyaline, 2.5−4 μm thick, septate. Conidiomata on the natural substrate sporodochial, loose, scattered, shining black, one to 10 cm in length. Conidiophores micronematous, hyaline to light-brown in color, 0-2 septate, 22-40 × 4-5 μm. Conidiogenous cells monoblastic, determinate, yellow-brown to brown in color, subglobose to ovate in shape, thin-walled, 10-17 × 7-10 μm. Conidia solitary, digitate, complanate, obclavate in shape with rounded base and tapered tip, 75-165 × 15-33 μm (x 107.02 × 26.4 μm, n = 60), dark-brown to black, consisting of 95-144 cells, individual cells are cylindrical, elongated, 5-7 μm tall, 2.5-4 μm wide, arranged in 3-6 compact rows, 17-26 cells per row, the inner rows nested within the outer rows that mostly shorter than inner ones, tips of some rows are equipped with gelatinous, hyaline, rounded appendages (Fig. 3h,i) or hyaline, long, hypha-like appendages up to 50 μm long and 3 μm thick (Fig. 3f,j) or gelatinous caps to the whole conidial tip (Fig. 3k) .
Culture characters − Conidia germinating on PDA within 24 h and several germ tubes produced from each conidium. Colonies 30 mm diam. in two weeks at 23ºC, produce white mycelium with orange liquid droplets on its surface with yellow to orange exudates. Sporulating after 3 months incubations and produce conidia similar in shape and size to those recorded on natural wood. (Fig. 1) . D. palmae differs from D. digitatum by having longer and narrower conidia (75−105 × 18−32 μm vs. 46.5−88 × 26−46 μm) and a fewer cell rows (4−6 vs. 6−8 rows) for D. palmae and D. digitatum respectively (Goh et al. 1999) . D. palmae differs from D. stellatum by having larger sporodochia (up to 10 cm length vs. 7 mm diam), narrower conidia (75-165 × 15-33 μm vs. 50-175 × 27.5-52.5 μm), fewer cell rows (3−6 vs. 5-7) for D. palmae and D. stellatum respectively. Conidial appendages are absent in D. stellatum and their conidial cells are discoid or doliiform. Conidial cells in D. palmae are cylindrical or elongate in shape and conidia with appendages (Crous et al. 2011) . Dictyosporium sensu stricto comprises the type species D. elegans and sixteen taxa which include fifteen asexual and two sexual species. Fungi belong to Dictyosporium sensu stricto are characterized by having effused and scattered colonies, pleurogenous irregular conidiophores, and olive to brown conidia with or without appendages. The two sexual morph strains are basal to the asexual strains and might represent a new genus (Boonmee et al. 2016) .
